CliAXMS: 

1 . An ul-trasonlc -bransmx^-bxng and receiving appara'tus 
cozDprlslng : 

an ul-brasonlc -transducer array Including plural 
5 ultrasonic transducers for -transmlt'tlng ultrasonic waves and 
receiving ul-trasonlc echoes reflected from an objec-t -to be 
Inspected; 

drive signal generating means for generat:lng drive 
signals for respectively driving said plural ultrasonic 

10 transducers ; 

transmission control means for con-trolling said drive 
signal genera-ting means such -tha-t ul-trasonlc waves 
transml-t-ted from said plural ul-trasonlc -transducers form a-t 
leas-t one ul-trasonlc beam; 

15 signal processing means for performing recep-tlon 

focusing processing on plural detection signals obtained 
based on -the ul-trasonlc echoes received by said plural 
ultrasonic -transducers so as -to form a recep-tlon focal point 
In at leas-t one region wl-thln -the objec-t t^hereby obtaining 

20 plural detection signals relating to said at least one region; 

s-torage means for storing plural different acous-tlc 
pressure In-tensl-ty profiles se-t based on acous-tlc pressure 
Intenslt^y dlstrlbu-tlon formed by transml-t-tlng ul-trasonlc 
beams and -the recep-tlon focusing processing to be performed 

25 In said signal processing means; and 

calcula-tlng means for calcula-tlng image da-ta rela-tlng 
to said a-t leas-t one region on -the basis of -the plural de-tec-tlon 
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signals relai:xng to said a^ leasl: one region and said plural 
dlfferen'b acoust:lc pressure Intensity profiles. 
2 . An ultrasonic transmitting and receiving apparatus 
according to claim 1 , wherein said plural different acoustic 
5 pressure Intensity profiles represent one of acoustic 

pressure Intensity and acoustic pressure Intensity ratios 
Inplural regions Included In an Isochronal surface as a surface 
where ultrasonic beams reach In predetermined time elapsed 
from being transmitted. 
10 3 . An ultrasonic transmitting and receiving apparatus 

according to claim 1 , wherein said transmission control means 
controls said drive signal generating meeuis such that plural 
ultrasonic beams are transmitted simultaneously In plural 
directions . 

15 4 . An ultrasonic transmitting and receiving apparatus 

according to claim 1, wherein said signal processing means 
obtains plural detection signals relating to plural regions 
within the object, respectively; 

said calculating means calculates Image data relating 

20 to said plural regions by using said plural detection signals 
and plural acoustic pressure Intensity profiles relating to 
said plural regions. 

5 . An ultrasonic transmitting and receiving apparatus 
according to claim 3, wherein said signal processing means 
25 obtains plural detection signals relating to plural regions 
within the object, respectively; 

said calculating means calculates Image data relating 

49 



-to said plural regions by usxng sa±d plural de-tecblon signals 
and plural acoustic pressure In-benslty profiles relating to 
said plural regions . 

6. An ultrasonic t:ransmltt:lng and receiving apparatus 

5 according to claim 1, wherein said signal processing means 
obt:alns plural detection signals rela'tlng t:o one region within 
the object; 

said calculating means calculates Image data relating 
to said one region by using said plural detection signals 
10 and plural dlfferen-t acoust:lc pressure lnt;enslty profiles 
relating to said one region . 

7 . An ultrasonic toansml-ttlng and receiving appara-tus 
according to claim 1, wherein said signal processing means 
ob'talns plural detection signals relating t:o each of plural 

c 

15 regions within the object; 

said calculating means calcula-tes image data relat:ing 

to said plural regions by using said plural de-tection signals 

and plural different acoustic pressure intensity profiles 

relating to each of said plural regions . 
20 8. An ul1:rasonlc transmlti;ing and receiving appara-tus 

according to claim 3, wherein said signal processing means 

obtains plural detection signals relating to each of the plural 

regions within the object; 

said calculating means calculates image da^ta relating 
25 -to said plural regions by using said plural detection signals 

and plural different acoustic pressure intensity profiles 

relating -to each of said plural regions . 
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9. An ul-brasonlc i:ransm±t:-t±ng and receiving appara'bus 
according "to claim 1, wherein said calculaiilng means 
calcula-bes tihe Image dalia by obtialnlng a solu'tlon of 
simultaneous equa'blons which have Image da'ta rela'tlng t,o said 
a-t leas-t one region as unknown and which are cons t:ruc'bed based 
on i:he plural detection signals relating t:o said at least 
one region and plural acoustic pressure Intensity profiles 
relating to said at least one region. 

10 . An ultrasonic transmitting and receiving apparatus 
according to claim 3 , wherein said calculating means 
calculates the Image data by obtaining a solution of 
simultaneous ecpiatlons which have components corresponding 
to Image data relating to said at least one region as unknowns 
and which are constructedbased on the plural detection signals 
relating to said at least one region and plural acoustic 
pressure Intensity profiles relating to said at least one 
region . 

11 . An ultrasonic transmitting and receiving apparatus 
according to claim 9, wherein said calculating means 
calculates the Image data by obtaining vector ^^x'' from an 
equation Ax = b where ^^b" represents a vector having cosiponents 
corresponding to the plural detection signals relating to 
said at least one region, represents a matrix having 
coxnponents corresponding to plural acoustic pressure 
Intensity ratios In plural acoustic pressure Intensity 
profiles relating to said at least one region, and ^^x'' 
represents a vector having components corresponding to Image 
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da-ba relat^lng -bo saxd ab leas-b one region. 

12 . An ulbrasonxc 'transmx'b'blng and receiving appara'bus 
according bo claim 11 , wherein said calculating means obbalns 
the vector ^^x'' by obtaining a generalized Inverse matrix of 

5 the matrix which satisfies the equation Ax = b. 

13 . An ultrasonic transmitting and receiving apparatus 
according to claim 12 , wherein said calculating means obtains 
the vector ^^x" by performing singular value decomposition 
on the matrix reducing a rank of the matrix ^^A" by 

10 discarding singular values less than a predetermined value , 
and obtaining a generalized Inverse matrix of the matrix A' 
which has a reduced rank. 

14 . An ultrasonic transmitting and receiving apparatus 
according to claim 11, wherein said calculating means 

15 obtains a least square solution of the vector ^^x" which 

satisfies the equation Ax = b In the case where the matrix 
"A" have ^^m" rows and ^^n" columns where m > n. 

15. An ultrasonic transxalttlng and receiving apparatus 
according to claim 11 , wherein said calculating means obtains 

20 the vector ^^x" by obtaining an Inverse matrix A'^ of the matrix 
In accordance with one of (1) an exact method Including 
a sweeplng-out method and (11) an Iterative method In the 
case where the matrix ^^A'' Is a square matrix and a regular 
matrix . 

25 16. An ultrasonic transmitting and receiving apparatus 

according to claim 2 , further contprlslng correction means 
for correcting acoustic pressure Intensity profiles 

52 



corresponding "to a second isochronal surface based on 
detection signals relating te a predetermined region and 
acoustic pressure Intensity profiles corresponding to a first 
1 sochr onal surf ace . 
5 17 . A method of 'transmlt'tlng and receiving ulteasonlc waves 
by using an uli:rasonlc ^transducer array Including plural 
ult^rasonlc transducers for transmitting ult:rasonlc waves and 
receiving ultrasonic echoes reflected from an object to be 
Inspected, said method comprising the steps of: 
10 (a) transml't'tlng at leas't one ul-trasonlc beam by driving 

said plural ul'trasonlc transducers ; 

(b) performing reception focusing processing on plural 
detection signals obtelned based on 'the ultrasonic echoes 
received by said plural ul-trasonlc -transducers so as te form 

15 a reception focal point In at least one region within -the 
object thereby obtelnlng plural detec1:lon signals relating 
to said a^t leas-t one region; and 

(c) calcula-tlng Image date rela-tlng to said a-t least 
one region on "the basis of t^he plural detection signals relating 

20 to said at least one region and plural different acoustic 
pressure Intensl-ty profiles set: based on acoustic pressure 
Intensity dlstelbu^tlon formed by teansmliitlng ultrasonic 
beams and the recept:lon focusing processing to be performed 
at step (b) . 
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